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ICET #3 is the first ICET that incorporates calcium silicate (cal-sil) to represent 
insulation materials, along with fiberglass, in a power plant. This appendix presents the 
ESEM/SEM/EDS and XRD/XRF results of different cal-sil samples, including unused 
raw and unused baked cal-sil samples. The Test #3, Day-30 raw cal-sil samples were 
submerged in the birdcage, whereas the Test #3, Day-30 baked cal-sil sample were 
submerged in the high-flow zone. 
 
The submerged cal-sil samples were collected on the date Test #3 was shut down (May 5, 
2005). For the SEM examination, the samples were dried in air before being coated with 
Au/Pd. EDS results provide a semi-quantitative elemental analysis of the sample 
compositions. 
 
In addition, XRD/XRF results show the crystal structure and the chemical composition of 
the unused raw and unused baked cal-sil samples. Based on XRD results, both unused 
raw and unused baked cal-sil samples contained crystalline substances of tobermorite 
[Ca2.25(Si3O7.5(OH)1.5)(H2O)] and calcite (CaCO3). Available logbook entries for this 
laboratory session are included in this appendix as transcribed notes. 
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Transcribed Laboratory Log 
 
Laboratory session from May 9, 2005. 
Test #3, Day-30 Cal-Sil 
 
 
 
 

Bird Ext. 

Gel Material 

Flowmeter 
Debris 

Raw Cal-Sil Baked Cal-Sil

Flowmeter 
Deposit Powder 

on Gal 
Steel 

Powder 
on Rack 

Powder 
Copper 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Raw Cal-Sil 
 
Image: T3~RawCal-Sil007 100 ×  Figure H-1 
 T3~RawCal-Sil008 1000 ×  Figure H-2 
EDS: T3Prtcle04  On particles of image 008 Figure H-3 
 T3fiber05  On fiber of image 008 Figure H-4 
 EDS06  Whole image of image 008 Figure H-5 
Image: T3~RawCal-Sil009 100 ×  Figure H-6 
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Baked Cal-Sil 
 
Image: T3~BakedCal-Sil010 200 ×  Figure H-7 
EDS: EDS07  EDS of image 010 Figure H-8 
Image: T3~BakedCal-Sil011 1000 ×  Figure H-9 
 
 

Transcribed Laboratory Log 
 
Laboratory session from May 10, 2005. 
Test #3, Day-30 ESEM Birdcage. 
 
 
 
 
 Al & B 
 X I
 
 Al(X) B(X) Blank(X) 
 Al(I) Cal-Sil(X) (I) 
 
 
 
 

Top of Concrete  
 
 
Cal-Sil Exterior in Birdcage 
 
Image: t3calx21 500 ×  Figure H-10 
 T3Calx22 500 ×  Figure H-11 
EDS: t3calx23  EDS on T3Calx22 Figure H-12 
 
 
 
Cal-Sil Interior in Birdcage 
Image: T3CalI24 100 ×  Figure H-13 
 T3CalI25 500 ×  Figure H-14 
EDS: T3cali26  EDS on T3CalI25 Figure H-15 
Image: t3cali27 500 ×  Figure H-16 
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Transcribed Laboratory Log 
 
Laboratory session from May 11, 2005. 
Test #3, Day-30 Baked Cal-Sil 
 
 
 
 IX

High 
Flow 

Submerged 
baked 

 
 
 
 
 
 
 
 
 
 
 
 
 
Submerged Baked Cal-Sil Exterior 
 
Image: T3bcal39 100 ×  Figure H-17 
 t3bcal40 1000 × Particles Figure H-18 
EDS t3bcal41  EDS on white particles shown in 

t3bcal40 
Figure H-19 

 t3bcal42  EDS on dark particles shown in 
t3bcal40 

Figure H-20 

Image: T3Bcal43 100 ×  Figure H-21 
 t3bcal44 1000 ×  Figure H-22 
 t3bcal45 1000 ×  Figure H-23 
EDS: t3bcal46  EDS on whole screen of image 45 Figure H-24 
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Figure H-1. SEM image magnified 100 times for a raw cal-sil sample. (T3~RawCal~Sil007) 
 

 
 

Figure H-2. SEM image magnified 1000 times for a raw cal-sil sample. (T3~RawCal~Sil008)  
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Figure H-3. Annotated SEM image magnified 1000 times for a raw cal-sil sample. 
(T3~RawCal~Sil008) 

 
 
 
 

 
 

Figure H-4. EDS counting spectrum for the particles (EDS1) shown in Figure H-3. (T3Prtcle04) 
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The results from the chemical composition analysis for T3Prtcle04 are given in Table H-
1. 
 
 

Table H-1. Chemical Compositions for T3Prtcle04, Figure H-4 
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Figure H-5. EDS counting spectrum for the fiber (EDS2) shown in Figure H-3. (T3fiber05) 
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The results from the chemical composition analysis for T3fiber05 are given in Table H-2. 
 
 

Table H-2. Chemical Compositions for T3fiber05, Figure H-5 
 

 

 
H-10 

 



 
 

Figure H-6. EDS counting spectrum for the whole image shown in Figure H-3. (EDS06) 
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The results from the chemical composition analysis for EDS06 are given in Table H-3. 
 
 

Table H-3. Chemical Compositions for EDS06, Figure H-6 
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Figure H-7. SEM image magnified 100 times for a raw cal-sil sample. (T3~RawCal~Sil009) 

 

 
 

Figure H-8. SEM image magnified 200 times for a baked cal-sil sample (T3~BakedCal~Sil010) 
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Figure H-9. EDS counting spectrum for the baked cal-sil sample (whole image) shown in Figure 
H-7. (EDS07) 
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The results from the chemical composition analysis for EDS07 are given in Table H-4. 
 
 

Table H-4. Chemical Compositions for EDS07, Figure H-9 
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Figure H-10. SEM image magnified 1000 times for a baked cal-sil sample. (T3~BakedCal~Sil011) 

 
 

 
 

Figure H-11. ESEM image magnified 100 times for the exterior of a Test#3, Day-30 raw cal-sil 
sample submerged in the birdcage. (t3calx21) 
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Figure H-12. ESEM image magnified 500 times for the exterior of a Test#3, Day-30 raw cal-sil 
sample submerged in the birdcage. (T3Calx22) 

 
 

 
Figure H-13. Annotated ESEM image magnified 500 times for the exterior of a Test#3, Day-30 

raw cal-sil sample submerged in the birdcage. (T3Calx22) 
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Figure H-14. EDS counting spectrum for the particles shown in Figure H-13. (t3calx23) 

 
 
 

 
 

Figure H-15. ESEM image magnified 100 times for the interior of a Test#3, Day-30 raw cal-sil 
sample submerged in the birdcage. (T3CalI24) 
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Figure H-16. ESEM image magnified 500 times for the interior of a Test#3, Day-30 raw cal-sil 
sample submerged in the birdcage. (T3CalI25) 

 
 

 
Figure H-17. Annotated ESEM image magnified 500 times for the interior of a Test#3, Day-30 

raw cal-sil sample submerged in the birdcage. (T3CalI25) 
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Figure H-18. EDS counting spectrum for the particles shown in Figure H-17. (T3cali26) 

 
 
 
 
 
 
 

 
 

Figure H-19. ESEM image magnified 500 times for the interior of a Test#3, Day-30 raw cal-sil 
sample submerged in the birdcage. (T3CalI27) 
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Figure H-20. ESEM image magnified 100 times for the exterior of a Test#3, Day-30 submerged 
high-flow baked cal-sil sample. (T3bcal39) 

 
 
 

 
 

Figure H-21. ESEM image magnified 1000 times for the exterior of a Test#3, Day-30 submerged 
high-flow baked cal-sil sample. (t3bcal40) 
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Figure H-22. Annotated ESEM image magnified 1000 times for the exterior of a Test#3, Day-30 

submerged high-flow baked cal-sil sample. (t3bcal40) 

 
 

 
 

Figure H-23. EDS counting spectrum for the light particles (EDS1) shown in Figure H-22. 
(T3bcal41) 
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Figure H-24. EDS counting spectrum for the dark particles (EDS2) shown in Figure H-22. 
(t3bcal42) 

 
 

 
 

Figure H-25. ESEM image magnified 100 times for the interior of a Test#3, Day-30 submerged 
high-flow baked cal-sil sample. (T3Bcal43) 
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Figure H-26. ESEM image magnified 1000 times for the interior of a Test#3, Day-30 submerged 
high-flow baked cal-sil sample. (t3bcal44) 

 

 
 

Figure H-27. ESEM image magnified 1000 times for the interior of a Test#3, Day-30 submerged 
high-flow baked cal-sil sample. (t3bcal45) 
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Figure H-28. EDS counting spectrum for the whole image shown in Figure H-27. (t3bcal46) 
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Figure H-29. XRD results for the unused raw cal-sil sample. 
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Figure H-30. XRD results for the unused baked cal-sil sample. 

 
 
 

Table H-5. Dry Mass Composition of Unused Cal Sil Samples by XRF Analysis 
 

Sample 
ID SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO 

Na2
O K2O

H20(-
) 

H2O(+)
CO2 P2O5 Total 

H2O(+)CO2 
/DF (10) & 
Cover. To %

Baked 
Cal Sil 38.34 0.18 5.02 2.54 0.00 0.06 0.79 34.76 2.32 0.42 0.35 18.75 0.15 103.67 1.0191 
Raw 
Cal Sil 33.87 0.36 4.27 2.07 0.00 0.05 1.35 34.66 2.27 0.35 0.56 1.59 0.12 81.50 1.0016 
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